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PRACTICAL EXAMPLE NDIN
PROJECT BACKGROUND

Power Control
PROJECT SCOPE:

> Facilitate and Support Development of Concept of Operations (ConOps)
for a Power Control System

> ConOps to Serve as Agreement between Operators & Maintainers and
Designers & Implementers

> Mix of Experienced Systems Engineers and Industry & Technology
Subject Matter Experts l

/ \\\/\>

Guide Client & Make Recommendations based on Domestic &
International Best Practices



PRACTICAL EXAMPLE
CONCEPT OF OPERATIONS

Professional
Business Analyst

A concept of operations (abbreviated CONOPS, CONOPs, or ConOps)is a

qualitative system characteristics to all stakeholders.

Concept of operations - Wikipedia, the free encyclopedia
https://fen_ wikipedia.org/wiki'Concept_of operations Wikipedia

document describing the characteristics of a proposed system from the viewpoint of
an individual who will use that system. It is used to communicate the quantitative and

PMI Professional in Business Analysis (PMI-PBA)™
Examination Content t Outline

Stakeholder Current Alternative Planned
Requirements “As-Is” System System Reviews “To-Be” System

Processes

Processes

Gap Analysis

“As-Is" vs. "To-Be”

ConOps (SDLC)
Output




PRACTICAL EXAMPLE NDIN
PROJECT CHALLENGES

Waterfall Approach with
Potential Late Surprises & Rework
. SYSTEM
REDUIHEMEHTJ L
" BETTER YET, YOU

ILL DESIGN THE
SYSTEM AS SOON AS
YOU GIVE ME THE
USER REQUIREMENTS.

COULD BUILD THE
SYSTEM, THEN T'LL
TELL YOUR BOSS THAT
IT DOESN'T MEET MY
NEEDS.

SOFTWARE
REQUIREMENTS

)

ANALYSIS

scottadams@aol.com

PROGRAM
DESIGN

www.dilbert.com

TESTING

Case Study Challenges (Risks): OPERATIONS
Numerous Stakeholders and Legacy Systems
Firm Fixed Price
Somewhat Undefined Scope

SUCCessive sTeps.

Demanding 14 Week Timeline
Stovepiped Client Organization SotvcafRonts W w. Ao
Distributed Project Team (2 Continents, 8 Time Zones) ngtz;aere s‘;iffms ProceedmgsaIgégi\/tgx mmto




PRACTICAL EXAMPLE NDIA
OBJECTIVES (RISK MITIGATIONS)

> Satisty the Client through early and often delivery of ConOps,
avoiding late surprises common to the waterfall approach

> Incorporate changes from ConOps reviews and walk-throughs
(‘sprint reviews’) into each new revision of the ConOps before
next release

> Deliver ‘shippable’ versions, with an average of three weeks
between sprints, keeping the team focused and the Client
apprised of the progress

> Work together with the Client in frequent stakeholder
meetings throughout the project and meet in person whenever
possible

> Use released versions of the ConOps as a measure of progress
(demonstrating earned value) r

Provide continuous attention to technical excellence, using best
ractices and building trust with the Client

Source: Adapted from Principles behind the Agile Manifesto - http://agilemanifesto.org/principles.html / \\\/\‘\ -



http://agilemanifesto.org/principles.html
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PRACTICAL EXAMPLE

NDIN

National Defense Industrial Association

MANAGEMENT CONSIDERATIONS

Project
Management

A Guide to the

PROJECT MANAGEMENT
BODY OF KNOWLEDGE
(PMBOK® GUIDE)

Fifth Edition

» Request for Proposal

» Scope Management

» Cost Management

» Schedule
Management

> Risk Management

» Other

Systems
Engineering

INCOSE

SYSTEMS ENGINEERING HANDBOOK

» Systems Development

» Concept of Operations

» Stakeholder Mgmt.

» Legacy Products &
Procedures

» Other

Agile Product
Development

- Scrum
sAlliance’

» Early & Often Delivery

> Shippable Product
> Increment (Sprint) Reviews

> Avoid Late Surprises
> Progress Demonstration
> Other

Lean Product
Development Flow |

» Continuous Work Flow

» Individual “Takt Periods”

» Regular Integration

» Lean Principles (i.e. Pull,
Value, etc.)




PRACTICAL EXAMPLE
PROJECT MANAGEMENT CONSIDERATIONS

(PMBOK® GUIDE)

Fifth Edition

Scope
Management

\ Resource | PV | Period 1 | Period 2 | Period n

I Work Breakdown Structure
(D) Deliverable #1

(A) Activity #1 Res. #1 | 1d 100%

(A) Activity #2 Res. #2 | 1d 80%
(A) Activity #n Res. #n | 1d

(D) Deliverable #2
(D) Deliverable #n

r
|

Cost Time
Management Management

Cost & Schedule
Performance :
/ \\\/ N




PRACTICAL EXAMPLE
SYSTEMS ENGINEERING CONSIDERATIONS

e

INCOSE
.‘;-,vi.;, ¢

SYSTEMS ENGINEERING HANDBOOK ;

Stakeholder

Requirements

Operation

Verification and

Concept of
Operations

and Maintenance
System System _ Validation
Requirements Project Requirements | System
- ad Definition and \ Verification
R Architecture and Validation
= o Integration, - P
etaile Test, and rojec
System System System Design Verification Test and
Element Element Element Integration
N P
Implementation

System — T N
Architecture

% ......................

k4

Interfaces &
Interaction

Time

System
Element

System
Element

System Detailed
Element Design

Source: https://en.wikipedia.org/ -
Model#/media/File:Systems Engrr\:&&



PRACTICAL EXAMPLE
TYPICAL CONOPS OUTLINE

ConOps Structure |

/

IEEE 1362 Outline

Scope

Referenced Documents

The Current System or Situation
Justification for and Nature of Changes
Concepts for the Proposed System
Operational Scenarios

Summary of Impacts

Analysis of the Proposed System

0N AW

1.0

2.0
3.0

4.0

5.0

Operation
" | Verification an
i an Maintenance
Validation
System
h Verification
and Validation

Project
Definition Requirements

an
Architecture
Integration,
Test, and Project

Test and
Integration

Detailed
Design © Verification

lmplameantation

SCOPE

1.1 STAKEHOLDER REQUIREMENTS
REFERENCED DOCUMENTS
THE CURRENT SYSTEM OR SITUATION

Current “As-Is” System ‘
3.1 PeopPLE —_— .

3.2 PROCEDURES
3.3 ProbucTts

BEST PRACTICE REVIEW
41  ALTERNATIVE #1
4.2  ALTERNATIVE #2
4.3  ALTERNATIVE #N

JUSTIFICATION FOR AND NATURE OF CHANGES

51 MNEeDs & DESIRES

Alternative System Reviews ’

5.2 AvAILABLE OPTIONS

CONCEPTS FOR THE PROPOSED SYSTEM

6.1 PeoPLE

Planned “To-Be” System }

6.2 PROCEDURES
6.3 ProbucTts

IMPACT (GAP) ANALYSIS

7.1 PeoPLE

“Gap” Between “As-Is” and “To-Be” \

7.2 PROCEDURES

7.3 ProbucTts

SUMMARY



1.0 SCOPE
1.1 STAKEHOLDER REQUIREMENTS

PRACTICAL EXAMPLE T
CONOPS VIEWED AS A SYSTEM i

3.3 PRoDucTS
4.0 BEST PRACTICE REVIEW
81 ALTERNATIVE #1 Allerna!
42 ALTERNATVE #2
4.3 ALTERNATIVE #N
5.0 JUSTIFICATION FOR AND NATURE OF CHANGES
51  Neeps & pesiREs
5.2  AvanapLe OpPTiONs
6.0 CONCEPTS FOR THE PROPOSED SYSTEM
6.1 PeorLe
6.2 PROCEDURES

6.3 ProbucTs

7.0 IMPACT (GAP) ANALYSIS

Plorned “To-Be" System

“Gap" Behween "As-I5" and "Te-Be™

Stakeholder :;: ::NEH
CO NT RACT - i
System ConOps
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System r‘
e System Section Section Section Section Section Section Section Section
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Interaction
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nt Element Element [
[




PRACTICAL EXAMPLE
ORGANIZATIONAL STRUCTURE

Stakeholder
Requirements

NAEI
Requirements

N

Stakeholder
Manager
Systems
Engineer

T

Subject Matter Best Practice
‘ Expert(s) Ovutreach
|

Project
Manager

NAIE
Architecture
System
Elements

I |

Interfaces &
Interaction




PRACTICAL EXAMPLE fﬂum @
AGILE PRODUCT DEVELOPMENT CONSIDERATIONS 4lance

foighs ™
! o®) % o®) [Q'; >o 0

Product Backlog | Sprint Planning ’ Sprint Backlog ’

- SerumAlliance’




PRACTICAL EXAMPLE iﬁ}’um
AGILE PRODUCT DEVELOPM. APPLIED TO CONOPS lance

Product Backlog
(ConOps)
g CONTRACT

ConOps Sprint
| Backlogs
Section Section Section Section Section Section Sectlon Sectlon
1.0 2.0 3.0 4.0 5.0 6.0 7.0

o,

Content Content Content Content Content Content Content Content

POTENTIALLY SHIPPABLE
PRODUCT INCREMENT

| Sprint
Reviews



PRACTICAL EXAMPLE
LEAN PRODUCT DEVELOPMENT FLOW CONS.

Work Work |

SWIMMING LANES

Source: Oppenheim, Bohdan
W. 2015. Lean Management of
Complex Programs. INCOSE
IW Transportation WG

|

CONTRACT ‘

CONTRACT

CONTRACT

ConOps
Section | [ Section | [ Section | [ Section |[ Section ][ Section | [ Section | [ Section
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PRACTICAL EXAMPLE

LEAN PRODUCT DEV. APPLIED TO CONOPS
| |

Annotated CONTRACT
Outline

B
ConOps
[}
£
3
= Section Section Section Section Section Section Section Section
1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0
Content Content Content Content Content Content Content Content

[ T—I
! |
In-Progress Draft Pre-Final Final
mml ConOps |gmpes ConOps |mme==f ConOps = ConOps |emm
Sprint 1 ‘ ‘ Sprint 2 ‘ | Sprint 3 |7 Sprint 4

—inrroges Drart [ prefna KN '
. 0'0009 SN
/
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PRACTICAL EXAMPLE NDIN
PUTTING IT ALL TOGETHER

S e Scrum Resource | PV | Period 1 | Period 2 | Period 3 | Period 4 | Period 5
| scope ~Alliance ,
| Work Breakdown Structure

INCOsE
%

(D) Concept of Operations — ) s voncens mmosor L . . |
“ Systems Engineering |

(D) Annotated Outline
(A) ...

(D) In-Progress Revision

100%

(A) Incorporate Comments// SE 2d

PROJECT MAN:((ZDEI:’EI(E?I'!F .
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Time
7 (A) Inte Submit oL 1d

Agile SE/PM

(D) Draft Revision 1 / !
Project D) Pre-Final Revisi \ ey

Management (DY Pl e o ==Y AC/EV “iee Scrum

(D) Signed Revision . -Aﬂiance'*
(D) O’ner Deliverables

(r}/. /
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7 N 7N 7 N 7N 7
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PRACTICAL EXAMPLE
PUTTING IT ALL TOGETHER (CONT'D)
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PRACTICAL EXAMPLE

SPRINT #1 — IN-PROGRESS CONOPS
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PRACTICAL EXAMPLE P —
SPRINT #2 — DRAFT CONOPS LT
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PRACTICAL EXAMPLE e
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PRACTICAL EXAMPLE g m—
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PRACTICAL EXAMPLE NDIA
ACCOM P I_Is H M E NTS & B E N E F ITS National Defense Industrial Association

> Systems Engineering helped significantly defining the project scope |
such as project phases, deliverables, activities, etc.

> Delivering the ConOps early and often helped avoiding late
surprises that could have potentially resulted in rework, delays, and
cost overruns

> Sprints with an average length of three weeks kept the team focused
and did not allow for distractions

» Performing regular integration of new content into ‘shippable’
ConOps “architecture’ distributed the integration work load and risk

> Spring reviews were valuable opportunity to validate stakeholder
requirements

> Released versions of the ConOps served very well as a measure of
progress (demonstrating earned value)

> Frequent stakeholder meetings and sprint reviews kept the client l
engaged
Project resulted in high-quality product, satisfied client, delivered

on-time and 20% under budget \ ‘ \
Y 4 \\ /\A\
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APPLICABILITY TO DOD ACQUISITIONS a

USER NEEDS

Defense Acquisition University

US Department of Defense (DoDy)
U: B C
= U o [Foc]
-systems acquisition Systems acquisition e Tay st
Tech Materiel Engineering and , i
opport solution Lﬂ““lo%"t mﬁnuf i Production and Operations and support
TESOUrCes analysis opme devel{™ S o (including disposal)
-
[ 6.0 2:JN:;:T:L::I:"'::‘EPROPOSEDSYSTEM -
—-I{ User Needs 1] e e
70 il.n;PAE'E::ECl}:::NALYSIS {
-- e Acquisition Framework J
(Program o - —
A Initiation) C I0C FOC
Materiel Technology Engineering and Production and Operations and
Solution Development Manufacturing Deployment Support
Analysis {POR For {PDR jo (PR  DeVelopment
M"erie' Fraar Traad Freet “- FRP
Pre-EMD Post§PDR . ™ Post.CDR
Development | Review \/ Asses Assessment LRIP/IOT&E ity
N\, Pre-Systems Acquisition / \_ Systems Acquisition Sustainment



http://cimsec.org/wp-content/uploads/2015/08/atl_wall_chart.jpg
http://cimsec.org/wp-content/uploads/2015/08/atl_wall_chart.jpg
http://cimsec.org/wp-content/uploads/2015/08/atl_wall_chart.jpg

APPLICABILITY TO DOD ACQUISITIONS PialJ
JOINT CAPABILITIES INTEGRATION DEVELOPMENT SYSTEM osierse acquisiion nivers

aAU/\ JCIDS and Acquisition |

- key ¢

President, . . e . i . ifi i
Sessers [ Aldentification of Capability | 22", Identification of
Chairman: Requirements oge .
+Strategic Technology .
Sategic cchnology Capability Requirements
0SD/oint +CBAs & Other Experiments SKategy (TDS) ' e — -
Saff oin Studies -JIEDDO Initiatives «Tedt & Evaluation ~ System Attributes Kggiﬁ(sr\s Operational
Support -Exercises/Lessons -Defense Business Sys gg Strategy ’(AKPP_ST_SAS) -Acquisition ;:&E (I?_T&E)
; -Acquisition -Acquisition [
Learned Strategy Strategy e SCIUmM i [Resource [ P Period 1 | Period 2 | Period 3 | Period 4 | Period 5
Outputs ! ) «Acquisition ~Alliance -
*Mission & Problem  -Operational Risk Es‘?lglgn fing Plan -TﬁEEthaster Plan Program [ Work BreakdGW Structy = !
Joint -Capability Gaps -Non-Materiel (SEP) ( ) Baseline (APB) (D) Concept of Operati S ————
8per ict!ns opet Approaches .SEP .gEgp -SEP 75).:\:)nntated Outline z = J
oncgpts d q G Materiel *
(JOpSC) family E?Efg[ﬂaﬁce T,a!e,"el 6?':[?3‘”‘,‘35 Developmerl L(D In-Progress Revision ==

(A) Incorporate Cummentsll SE 2d

MALerepare section1.0 | sm [ &d |

A) Prepare Sec 2d |l
I“lme
(A) Inte] Submit — R

Joint Capabilities Integration Devd@®

(D) Draft Revision ] Agile SE/PM

rojec - — —
m Wikipedia, th ' anagement |IETESIIE LY =y -Scrum
From Wikipedia, the free encyclopedia ETer | Scrum

(D) Ofher Déliverables |

D)/

The Joint Capabilities Integration and Development System (JCID§=-
Defense (DoD) procedure which defines acquisition requiremen d evanE

JCIDS was created to replace the previous service-specific re ents generation system, which created
redundancies in capabilities and failed to meet the combined needs of all US military services. In order to correct
these problems| JCIDS is intended to guide the development of requirements for future acquisition systems fo reflect

thelneeds of all four services (Army, Navy, Marines, and Air Force) by focusing the requirements generation process
on needed capabilities as requested or defined by one of the US combatant commanders. In the JCIDS process,

regional and functional combatant commanders give feedback early in the development process to ensure that their
requirements are met.
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National Defense Industrial Association

> Problem Statement
> Practical Example

o Project Background
o Project Management Approach
o Project Implementation

o Project Accomplishments & Benefits
> Applicability to DoD Acquisitions
» Summary |
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PRACTICAL EXAMPLE NDIN | | rracTicaL ExampLE NDIN

PROJECT BACKGROUND = PROJECT CHALLENGES oo

Waterfall Approach with
Potenfial Late Surprises & Rework

-

TLL DESIGN THE
SYSTEM AS SOON AS
YOU GIVE ME THE

USER REQUIREMENTS

i)

7 T
TELL YOUR BOSS THAT
1T DOESNT MEET MY
NEEDS.

Power Control
Center (Examples)

> Facilitate and Support Development of Concept of Operations (ConOps)
for a Power Control System

PROJECT SCOPE:

» ConOps to Serve as Agreement between Operators & Maintainers and
Designers & Implementers

» Mix of Experienced Systems Engineers and Industry & Technology
Subject Matter Experts ase Stud allenge

- Guide Client & Make R dations based on D tic &
nlernational Best Praclices

PRACTICAL EXAMPLE NDIA
OBJECTIVES (RlSK MlTlGATlONS) Bt bt s v |

» Satisfy the Client through early and often delivery of ConOps,
avoiding late surprises common to the waterfall approach

» Incorporate changes from ConOps reviews and walk-throughs
(‘sprint reviews’) into each new revision of the ConOps before
next release

» Deliver ‘shippable’ versions, with an average of three weeks
between sprints, keeping the team focused and the Client
apprised of the progress

> Work together with the Client in frequent stakeholder
meetings throughout the project and meet in person whenever
possible

» Use released versions of the ConOps as a measure of progress

(demonstrating earned value)

Provide continuous attention to technical excellence, using best
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PRACTICAL EXAMPLE
ACCOMPLISHMENTS & BENEFITS e

SPRINT #2 — DRAFT CONOPS
18 M-S TO40 TP SOADA SURVEY QUESTIMMARE i

stakeholder
Requirements

» Systems Engineering helped significantly defining the project scope
such as project phases, deliverables, activities, etc.

» Delivering the ConOps early and often helped avoiding late
surprises that could have potentially resulted in rework, delays, and
cost overruns

» Sprints with an average length of three weeks kept the team focused

Best Pra
Analysis and did not allow for distractions
Rp— ASerncives » Performing regular integration of new content into ‘shippable”
e ConOps ‘architecture”’ distributed the integration work load and risk
S e - > Spring reviews were valuable opportunity to validate stakeholder

Planned System
o Situation A requirements
| » Released versions of the ConOps served very well as a measure of
Con) progress (demonstrating earned value)

Walk-Through
» Frequent stakeholder meetings and sprint reviews kept the client [

IV engaged
)

Project resulted in high-quality product, satisfied client, delivered
on-time and 20% under budget \
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The Joint and Development System (JCID§ T
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JCIDS was created to replace the previous service-specific re \ents generation system, which created
redundancies in capabiliies and failed to meet the combined needs of all US military services. In order to correct
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